The use of MMP2 antibody-conjugated cationic microbubble to target the ischemic myocardium, enhance Timp3 gene transfection and improve cardiac function.
The objective of this study was to synthesize a cationic microbubble (CMB) conjugated with an antibody against matrix metalloproteinase 2 (CMBMMP2) to increase microbubble accumulation and gene transfection in the infarcted myocardium and to restore ventricular function following an ischemic insult. We previously reported that our CMBs enhanced the efficiency of gene transfection following ultrasound-targeted microbubble destruction (UTMD) in rodent hearts. Therefore, we conjugated a thiolated MMP2 antibody to the PEG chains on the CMB surface, which was verified by fluorescent microscopy. Rats underwent ischemia/reperfusion injury 3 days prior to UTMD delivery of the control or Timp3 plasmid. The CMBMMP2 improved microbubble accumulation in the infarct region, with 57% more contrast intensity compared to the non-conjugated CMB. UTMD-mediated CMBMMP2 delivery of the Timp3 gene significantly increased TIMP3 protein levels in the infarct scar and border zone at 3 days post-UTMD compared to delivery by the non-conjugated CMB. Both MMP2 and MMP9 activity were reduced in the CMBMMP2Timp3 group, which resulted in smaller and thicker infarcts and improved cardiac function. UTMD therapy with this CMBMMP2 provides an efficient platform for the targeted delivery of factors intended to preserve ventricular structure and improve cardiac function after ischemic injury.